Bandoni and Duszynski (1988) proposed 2 methods, preserving oocysts in resin (see
or standardization of a photographic procedure (phototypes), by which type specimens of coccidian oocysts could be submitted to, and maintained in, accredited national museums. Unfortunately, some authors continue to describe new coccidian species without preserving any kind of type specimen(s), whereas others have sent sporulated oocysts to accredited musuems by storing them in 70% ethanol (e.g., McAllister et al., 1988) . The latter may be an easy and acceptable method to preserve oocysts, but no one, to our knowledge, has compared the effect of common fixation solutions on sporulated oocysts over time or analyzed the results of such an experiment in a comparative way. In this paper, we evaluate the utility of 6 common laboratory fixatives for preserving sporulated oocysts for museum deposition.
MATERIALS AND METHODS
Approximately 5,000 sporulated oocysts (3.5 mo old) of Eimeria nieschulzi Dieben, 1924, were inoculated per os into 2 outbred laboratory rats, Rattus norvegicus (Berkenhout). The oocysts that rats discharged were collected on days 8-10 postinoculation (PI), pooled, separated from fecal debris by filtering through brass screens, sporulated in petri dishes for 7 days at 23 C, and then stored at 4 C in 2% aqueous (w/v) potassium The first 100 oocysts seen were scored for percent sporulation (%S) and percentage of the oocysts in which the oocyst wall and/or sporocyst walls were markedly crenated (%C). Four measurements (lengths and widths of oocyst and sporocysts, n = 25 each) were then taken using a video analysis system (JAVA tm) and univariate and multivariate statistics were generated using Statistical Analysis Systems (Anonymous, 1985) and the Biostat II statistical package (Pimentel and Smith, 1986). For all comparisons, statistical probabilities were set a priori at P -< 0.05.
RESULTS
Univariate summary statistics were calculated for each treatment group to examine the extent Figs. 8, 9 ). In addition, this fixative made the oocysts much more refractive under Nomarsky interference microscopy when compared to unfixed oocysts (cf. Figs. 3 and 9 ). Three fixatives, Bouin's, 70% EtOH, and 10% buffered formalin, did an adequate job preserving oocyst structure (Table II) , but each also had drawbacks. Sporocysts in Bouin-preserved oocysts seemed to have lost their internal clarity and sharpness (Fig. 10) , about 40% looked misshapen (Fig. 11) or had begun to disintegrate (Fig. 12) , and 25% of their oocysts had crenated. Additionally, in Bouin-fixed oocysts that were sporulated and not crenated, about 70% of the sporocysts were collapsed. These effects were less severe in 70% EtOH-preserved oocysts, but in these, nearly 60% of the sporulated oocysts had sporocysts that were collapsing (Figs. 13, 14) even though the majority of these oocyst walls had maintained their integrity. Oocysts preserved in 10% buffered formalin looked the best after 115 days in fixative (Fig. 15 ), but even these had significantly lower numbers of sporulated oocysts over time (Table II) and significantly greater %C (Fig. 16 ) when compared to controls maintained in only the 2% dichromate solution. Discriminant analysis and Geisser classification were used to determine the extent that spor- ulated oocysts of E. nieschulzi, subjected to different fixatives over time, could be separated. Statistical consideration of the 4 measurements (oocyst and sporocyst length and width) simultaneously allowed us to make a multivariate assessment of the degree of morphological change of the oocysts induced by the different fixatives. The scatter plot of discriminant scores (Fig. 17) indicates the increased variability seen in fixed oocysts when these were compared to the variability of oocysts stored in 2% dichromate solution for the same amount of time.
DISCUSSION
The data indicate that a variety of common laboratory fixatives destroy the structural integrity of sporulated oocysts. These changes, which are easily monitored by noting changes in %S and %C over time, varied from fixative to fixative. At one extreme, 100% of the oocysts and sporocysts were crenated badly and less than half ered formalin maintained their structural integof the oocysts remained sporulated when spor-rity for at least the 115 days used in this experulated oocysts were exposed to glutaraldehyde or iment, but it is unknown whether this figure will Kamovsky's fixatives for 115 days. At the other remain constant over additional time in fixative. extreme, about 85% of the oocysts in 10% buffWe conclude that the fixation of oocysts is, by itself, an unsuitable procedure for preserving sporulated oocysts over time, at least in regard to the parameters of our experimental design. Thus, oocysts that represent new species either should be permanently fixed in resin (Marchiondo and Duszynski, 1978, 1988) or a phototype tradition should be adopted as suggested by Bandoni and Duszynski (1988).
